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DETAILED ACTION 
Status of the Claims 

Claims 25, 26, 28, 30, 33-51 are pending in the application; claims 41 and 44-51 are 
withdrawn from consideration as being directed to independent species beyond the scope of the 
original invention; claims 25, 26, 28, 30, 33-40, 42 and 43 are the subject of the Office Action 
below. 

This application contains claims 41 and 44-51 drawn to an invention nonelected with 
traverse. A complete reply to the final rejection must include cancellation of nonelected claims 
or other appropriate action (37 CFR 1.144). See MPEP § 821.01. 

Claim Rejections - 35 USC § 112, 1 st paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The rejection of claims 25, 26, 28, 30, 33-40, 42 and 43, under 35 U.S.C. § 112, first 
paragraph, as failing to comply with the written description requirement. The claims contains 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventors, at the time the application was filed, 
had possession of the claimed invention, is maintained. 

The claims are directed to a method of screening for certain toxins, wherein the screening 
is directed to a plurality of identifying all of the pluralities from Paenibacillus isolates for toxin 
activity to lepidopteran and rootworm. Although Applicants have demonstrated that they have 
obtained certain toxins of this class, Applicants' have not reasonably identified a substantial 
number of toxin species from the vast number isolates across all of the Paenibacillus species to 
demonstrate that Applicants had adequately described the genus. 

In the Detailed Description of the Invention, Applicants state that their invention is 
directed towards unique biological alternatives for pest control. Applicants assert that the 
invention provides new sources of proteins that have toxin activity against insects, such as 
lepidopterans, and other similar pests, and relates to new sources of novel polynucleotides that 
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can be used to encode such toxins, and to methods of making and methods of using the toxins 
and corresponding nucleic acid sequences to control insects and other like plant pests. 

Although the claims are directed to the entire genus of Paenibacillus isolates and toxin 
proteins identified by the claimed method, Applicants examples are substantially narrower, and 
are directed to only a small number of protein species. Example 1 teaches one particular strain in 
the group of Paenibacillus, DAS 1529, which was classified based on its 16S rDNA (Example 2), 
and demonstrated certain toxic effects towards the claimed lepidopteran, wherein the toxin was 
isolated (Examples 3 and 4), and the spectrum of activity disclosed for the cry-like toxin, 
Cry\529 (Table 10, page 65). Example 9 teaches the use of PCR primers for identifying 
Cryl529 homologues; Example 10 use DAS1529 as a combined toxin; Example 11 teaches 
stabilizing DAS 1529 against trypsin; Example 12 is related to the design of certain PCR primers 
of IDAS 1529; Example 13 demonstrates PCR amplification; Example 14 demonstrates the 
detection of homologues of IDAS 1529; an Example 15 demonstrates the insecticidal activity of 
DB482. 

However, the art teaches that due to many factors, that the limited number of species 

exemplified by Applicants' does not support the large and broad range of isolates and proteins 

claimed by Applicants. For example, Gardener (Gardener, Phytopathology 94(7/,): 1252-1258 

(2004)) teaches that there is great deal of genetic diversity between Paenibacillus species, and 

that a single strain (or limited number) couldn't possibly describe the genus adequately: 

"Culture-independent analyses of soil DNA have confirmed the presence 
of easily cultured species and revealed additional, uncultured diversity in 
both the Bacillus and Paenibacillus rRNA lineages (7, 18, 21, 70). 
However, contradictory evidence exists on the relative abundance of 
cultured and uncultured representatives of these genera in different soils. 
Some reports indicated that the large majority of Bacillus-Wkz sequences 
cloned from the soils(21, 70) were highly similar to know species. But, 
others report that the dominant Bacillus sequences present in a different 
soil are not the same as those present in easily cultured isolates (7, 18). 
Interestingly, the substantial effort leading to the isolation of this 
previously uncultured lineage (referred to as DA001) also led to the 
isolation of even more microdiversity that had not been previously directly 
detected in DNA clone banks of sequences obtained from the same soil 
(20)." 
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Gardener, at page 1252, col. 2, first full paragraph. 

Also on point regarding Applicants 5 lack of adequate written description is the teaching 
of Crickmore (Crickmore et ah, Microbiology and Molecular Biology Reviews (52^:807-813 
(1998)). Crickmore teaches the complexities in identifying and characterizing the cry-isolates 
from bacteria such as Bacillus and related strains, and demonstrates that there is no common 
agreement in the art for how to classify the isolates (see pages 807-808). 

Therefore, Applicants have not adequately described their invention at the time it was 
claimed. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 25, 26, 28, 30, 33-37, 39, 40, 42 and 43, are rejected under 35 U.S.C. 102(b) as 
being anticipated by Morgan et al., Applied and Environmental Microbiology 67(5):2062-2069 
(2001). 

Claim 25 is directed to a method of screening a plurality of different Paenibacillus 
isolates for toxin activity against lepidopteran and rootworm, including certain proteins such as 
TcbA, TcdA, XptAl and XptA2; claim 40 specifies lepidopteran. Claim 28 is similar to claim 
25, except the activity assay is instead the monitoring of the insect. 

Morgan teaches the screening of bacillus isolates XptAl, XptA2, TcbA and TcdA. for 
their toxicity as an insecticide (see page 2062, and page 2065, including Table 2). Specifically, 
Morgan states: 

"Between the xptAl and xptA2 genes, two further predicted open reading 
frames are present, xptBl and xptCl, which show the greatest similarity to 
the tccC (48% identity) and tcaC (49% identity) genes of P. luminescens, 
respectively (8, 13). An additional gene that is not complete on the 
cosmid cHRIMl, xptDl, was found to have similarity to the tccB, tcbA, 
and tcaB genes (31 to 39% identity) in P. luminescens (8, 13). Therefore, 
on cHRIMl four complete genes and one incomplete gene with homology 
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to others implicated in insecticidal activity have been identified. As Table 
1 illustrates, these genes also show a degree of homology to one and 
another between the different groups. 

In addition to these toxin genes, a small region of DNA upstream of the 
xptAl gene encodes for a predicted protein (648 amino acids) that shows 
similarity to chitinase protein sequences. The greatest similarity to the 
exochitinase protein (EMBL accession no. 052863, 695 amino acids) from 
the Glossina morsitans S-endosymbiont was detected (38% identity); this 
bacterium is also a member of the gamma subdivision of the 
proteobacteria. The close proximity of the predicted chitinase gene and 
the insecticidal toxin genes further indicates that this is a cluster of 
pathogenicity factors on the chromosome of PMFI296, all of which may 
be involved to some degree in the overall insecticidal activity observed 
for this cosmid clone" 

Morgan, page 2065. 

As in claim 26, the larvae are fed the isolate; as in claim 28, Morgan prepares his samples 
in culture broth (pages 2062 and 2063). As in claim 33, Morgan assays molecular weight (page. 
2067). As in claim 34, the isolate comes from a pellet (page 2063). As in claim 35, the the 
polypeptides are purified (see Figures 1 and 5). As in claims 36 and 37, Morgan teaches 
nutrients in agar and agar plates (see page 2062). As in claim 39, Morgan teaches numerous 
larvae (see page 2063). As in claim 40, Morgan teaches lepidopteran (see references no. 12, 14 
and 33 discussed by Morgan). 



Claim Rejections - 35 (JSC § J 03 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 25, 26, 28, 30, 33-40, 42 and 43 are rejected under 35 U.S.C. 103(a) 1 as being 
unpatentable over Warren et ai, PCT International Publication No. WO 94/21795, published on 
September 29, 1994, in view of Morgan et al. 9 Applied and Environmental Microbiology 
67(5):2062-2069 (2001). 

Claim 25 is directed to a method of screening a plurality of different Paenibacillus 
isolates for toxin activity against lepidopteran and rootworm; claim 40 specifies lepidopteran and 
claim 41 specifies corn rootworm. Claim 28 is similar to claim 25, except the activity assay is 
instead the monitoring of the insect, and claim 29 requires a plurality of insects. 

Through screening, Warren has identified Bacillus strains capable of producing pesticidal 
proteins and auxiliary proteins during vegetative growth, and the proteins are purified and genes 
encoding the proteins are cloned (see Examples 1-18). The proteins and the genes are useful in 
pest management programs, including lepidopteran (page 3, third paragraph; tobacco budworm 
in Table 14, page 32), and including rootworm (see Tables 1-10, especially Table 2, and see 
Example 3b). A Bacillus cereus isolate that was significantly active against corn rootworm was 
isolated and characterized. Culture supernatants were very active against Western and Northern 
corn rootworms and had an overall spectrum of activity that was different from that of 
endotoxins. Warren also teaches that there are a number of Bacillus species useful as pesticides, 
such as those listed in Table 1 1 on page 14, namely, B. pulvifaciens, and B. macquariensis (both 
are currently recognized as Paenibacillus; see Heyndrickx et aL, and print out from 
www, dsmz. de/species/sp20023 1 . html ). Accordingly, claim 25 is anticipated. 

In addition to the teachings of Warren that meet the limitations of claim 25, Warren 
observes a plurality of insects treated with toxin for 6 days (i.e., the claimed observation; page 

1 This application currently names joint inventors. In considering patentability of the claims under 35 U.S.C. 103(a), 
the Examiner presumes that the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and 
potential 35 U.S.C. 1 02(e), (0 or (g) prior art under 35 U.S.C. 1 03(a). 
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31, top paragraph), as required by claims 28 and 29. Accordingly, claims 28 and 29 are also 
anticipated. 

Claim 26 is directed to feeding a plurality of insects the toxin and observing (Warren's 
teaching of the Western, Northern and Southern corn rootworm in Example 3, as well as others 
listed in Example 3). Claims 36 is directed to feeding the toxin in agar, and claim 37 reads on 
proving protein within the agar on top of the plates (Warren, in Example 3, paragraph bridging 
pages 30 and 31). Claim 38 is directed to feeding an artificial diet of the protein in wells of a 
plate, and claim 39 is directed to feeding larvae (Warren, in Example 3 teaches dishes and 
larvae). 

Claim 34 is directed to cell pellets, as taught by Warren (last paragraph of Example 2 on 
page 30); claim 35 is directed to "purified protein," as taught by Warren (Example 4, page 34); 
and claim 33 is directed to assaying for molecular weight of the protein in the sample, as taught 
by Warren (Example 4, page 35). 

Claims 30-32 are directed to a library of clones, as taught by Warren (Example 9, pages 
38-41). Claim 27 is directed to a "toxin complex toxin protein," as taught by Warren (Example 
18, wherein the 80 kDa and/or 35 kDA protein are delivered singly or in combination). 

Warren does not explicitly teach XptAl, XptA2, TcbA and Ted A. 

Morgan teaches the screening of bacillus isolates XptAl, XptA2, TcbA and TcdA for 
their toxicity as an insecticide (see page 2062, and page 2065, including Table 2). Specifically, 
Morgan states: 

"Between the xptAl and xptA2 genes, two further predicted open reading 
frames are present, xptBl and xptCl,. which show the greatest similarity to 
the tccC (48% identity) and tcaC (49% identity) genes of P. luminescens, 
respectively (8, 13). An additional gene that is not complete on the 
cosmid cHRIMl, xptDl, was found to have similarity to the tccB, tcbA, 
and tcaB genes (31 to 39% identity) in P. luminescens (8, 13). Therefore, 
on cHRIMl four complete genes and one incomplete gene with homology 
to others implicated in insecticidal activity have been identified. As Table 
1 illustrates, these genes also show a degree of homology to one and 
another between the different groups. 

In addition to these toxin genes, a small region of DNA upstream of the 
xptAl gene encodes for a predicted protein (648 amino acids) that shows 
similarity to chitinase protein sequences. The greatest similarity to the 
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exochitinase protein (EMBL accession no. 052863, 695 amino acids) from 
the Glossina morsitans S-endosymbiont was detected (38% identity); this 
bacterium is also a member of the gamma subdivision of the 
proteobacteria. The close proximity of the predicted chitinase gene and 
the insecticidal toxin genes further indicates that this is a cluster of 
pathogenicity factors on the chromosome of PMFI296, all of which may 
be involved to some degree in the overall insecticidal activity observed 
for this cosmid clone." 

Morgan, page 2065 (emphasis added). 

As in claim 26, the larvae are fed the isolate; as in claim 28, Morgan prepares his samples 
in culture broth (pages 2062 and 2063). As in claim 33, Morgan assays molecular weight (page 
2067). As in claim 34, the isolate comes from a pellet (page 2063). As in claim 35, the the 
polypeptides are purified (see Figures 1 and 5). As in claims 36 and 37, Morgan teaches 
nutrients in agar and agar plates (see page 2062). As in claim 39, Morgan teaches numerous 
larvae (see page 2063). As in claim 40, Morgan teaches lepidopteran (see references no. 12, 14 
and 33 discussed by Morgan). 

Although Warren does not teach the specific XptAl, XptA2, TcbA and TcdA proteins, 
Warren's suggests a limited number of bacterial strains in Table 11. Furthermore, Morgan 
demonstrates the close similarity in the genes to known toxin genes, and experimentally 
demonstrates there usefulness of the claimed proteins as toxins. One of ordinary skill in the art 
would have been motivated to select the claimed Paenibacillus because of the benefits that other 
strains demonstrate over certain other isolates of the Bt toxin based on the teachings of Morgan. 
Therefore, the invention as a whole was prima facie obvious over the art of record at the time it 
was invented. 

Conclusions 

No claim is allowable. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

If Applicants should amendment the claims, a complete and responsive reply will clearly 
identify where support can be found in the disclosure for each amendment. Applicants should 
point to the page and line numbers of the application corresponding to each amendment, and 
provide any statements that might help to identify support for the claimed invention (e.g., if the 
amendment is not supported in ipsis verbis, clarification on the record may be helpful). Should 
Applicants present new claims, Applicants should clearly identify where support can be found in 
the disclosure. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Jeff Lundgren whose telephone number is 571-272-5541. The 
Examiner can normally be reached from 7:00 AM to 5:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, James Schultz, can be reached on 571-272-0763. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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